| Sample collection before and after handling
After 14 hours fasting, all gerbils were handled and blood was collected from the orbital venous plexus by capillary tube after topical anesthesia using lidocaine hydrochloride (0.5%) applied to the canthus, firstly at 08:00, then at 16:00 and 24:00, making a total of three time points. After this first collection of blood samples, the gerbils were handled every morning for 1 minute for 7 days. Then the blood samples were collected again using exactly the same procedures as previously, including manipulation by the same technicians at the same time points, using the same materials. All the blood samples were collected in capillary tubes, with about 200 μL blood being collected at each time point. The serum was extracted by centrifugation at 3000 g for 20 minutes at 4°C and stored at −80°C until analysis.
| Blood parameter measurements
Before the measurements, the serum was diluted twice with normal saline as required for the tests. The cortisol and ACTH levels in serum were determined using a commercial ELISA kit (Mouse Cortisol Elisa kit and Mouse ACTH Elisa kit, Mecen Unicreate Bio- All measurement data were doubled because the serum samples had already been diluted twice.
| Statistics
The data are presented as means ± standard error of the mean (SEM).
Comparisons to determine the impact of adaptation and the two hormone levels were made using an independent t test. Statistical analysis was performed with SPSS ® software or Graph Pad Prism ® 5.00 software. Differences were considered significant when the P value was less than 0.05.
| RE SULTS
To confirm that the gerbil is a diurnal animal, we tested the circulating cortisol and ACTH levels at three time points: 08:00, 16:00, and 24:00. The results showed that before adaptation, the cortisol level was much lower at 08:00 than at 16:00 and 24:00, whereas ACTH levels exhibited no statistical differences among the three time points although the level was higher at 08:00 than at other two time points ( Figure 1 ). However, after handling adaptation for a week, the cortisol level in the serum varied significantly. The level was highest at 08:00 and lower at the other two time points, and was significantly different from the values before adaptation. ACTH concentrations were significantly increased at 24:00 after adaptation compared to before. Overall, the two hormones showed a downward trend from 08:00 to 24:00 across the three time points.
To investigate the effect of handling training on biochemical parameters, we tested a total of 11 parameters: GLU, TP, GLB, CRE, CK, LDH, ALT, AST, BUN, ALB, and A/G. The results demonstrated that circulating GLU (at 08:00), TP (at 24:00), and GLB (at 24:00) levels showed significant upregulation after handling adaptation compared F I G U R E 1 Serum cortisol and ACTH concentrations (ng/ml) measured before and after adaptation. Serum cortisol concentration was significantly increased at 08:00 after adaptation compared to the level before adaptation. There were significant differences in cortisol levels among the three time points-08:00, 16:00, and 24:00-before adaptation. Plasma ACTH concentration was significantly increased at 24:00 after adaptation. Both hormones displayed a downward trend after adaptation. *P < 0.05, **P < 0.01
Effects of handling adaptation on the levels of CK, LDH, ALT, AST, BUN, ALB, GLU, CRE, TP, GLB, and A/G in the serum of gerbils. Circulating GLU (at 08:00, P < 0.01), TP (at 24:00, P < 0.01) and GLB (at 24:00, P < 0.05) levels showed significant increases after adaptation compared to before adaptation. Circulating CRE (at 08:00, P < 0.01; at 24:00, P < 0.05) and A/G (at 08:00, P < 0.05; at 24:00, P < 0.05) levels showed significant decreases after adaptation compared to before adaptation. There were no obvious changes in the levels of CK, LD, ALT, AST, BUN, and ALB at 08:00 and 24:00, or in GLU at 24:00 and TP and GLB at 08:00. *P < 0.05, **P < 0.01 serum levels can be ignored, but more attention should be paid to the effects on the serum parameters which changed after adaptation in relevant animal experiments because they are indicators of many biochemical reactions. For instance, CRE is a metabolic parameter produced by muscle and is a biomarker of renal function and is freely filtered in kidneys. 30, 31 A/G is a biomarker of diseases in which would be changed in serum, especially liver disease, 32 and TP and GLB are also involved in immunity and related diseases. 33 Serum GLU level is an indicator of metabolic diseases such as diabetes or obesity, which is regulated by hormones such as pineal hormone and insulin. 34 Besides the biochemical indicators we investigated, other hormones such as luteinizing hormone (LH) and follicle stimulating hormone (FSH) levels have also been found to increase with stress from handling. 35 The serum parameters we tested are just some of blood indicators and further investigation of the influence of handling and blood collection on other serum parameters is needed.
In conclusion, researchers should consider the effects of stress, particularly in the measurement of blood parameters, and should be aware of the physiological changes caused by handling and how these may influence the results. Rodents such as Mongolian gerbils may have the ability to adapt to handling. We recommend that training such as adaptation to handling is a good way to minimize the influence of stress before animal experiments.
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